*V4- 




PATENT SPECIFICATION 

NO DRAWINGS 



(11) 1284755 



10 (21) Application No. 45957/69 (22) Filed 18 Sept. 1969 
J> (3 1) Convention Application No. 763972 (32) Ffled 30 Sept. 1968 in 

(33) United States of America (US) 
QD (45) Complete Specification published 9 Aug. 1972 
W (51) International Classification B44D 1 /14// C09D 3 /14 3 /52 3 /74 
C08G 37/30 

(52) Index at acceptance 

B2E 185 18Y 190 191 192 193 197 19X 19Y 204 209 
20Y 228 23Y 327 349 360 380 381 382 386 
38X 38Y 390 391 392 393 394 39X 39Y 401 
^K)2 40X 40Y 410 413 414 416 41X 41Y 420 
44Y 498 505 50Y 532 565 568 56Y 65Y 676 
67Y 708 742 743 755 756 758 772 773 774 
775 776 777 778 77Y 78Y 799 

C3F 37Y 38Y 391 39Y 500 51Y 531 626 641 642 720 
721 

C3P 7C10 7C13A 7C14B 7C20B 7C20C 7C20D1 7C6A 
7C6B 7C8A 7C8B 7C8C 7C9 7D2A1 7D8 7K8 
7T2A 8C10 8C13A 8C14B 8C20B 8C20C 8C20D1 
8C20D3 8C5 8C6A 8C6B 8C8A 8C8B 8C8C 8C9 
8D1B 8D2A 8D2B2 8D8 8K7 8K8 8T2A 

C3R 29C1 29C12 29C14A 29C14B 29C25 29C2A 29C4 
29C5A 29C6A1 29C6X 29C8P 29C9A 29C9B 
29L1B 29L2X 29L6G 

(54) PROCESS FOR COATING SURFACES AND 
COMPOSITIONS FOR USE THEREIN 




(71) We, Celanese Coatings Com* 
PANY^ a corporation organised and existing 
under the laws of the State of Delaware, 
United States of America, of Federal Land 

5 Bank Building, 224 East Broadway, Louis* 
ville, Kentucky, United States of America, 
do hereby declare the invention, for which 
we pray that a patent may be granted to us, 
and the method by which it is to be per* 

10 formed, to be particularly described in and 
by the following statement; — 

This invention relates to the application 
of protective and decorative coatings to sur* 
f ace$, especially to the surfaces of auto* 

15 mobiles, and to coating compositions used 
therefor. 

Acrylic resins have found wide application 
as the basis of coating compositions especially 
in the a utomobile industry where two coat- 
20 ing systems are employed. Jn one system a 
lacquer consisting of a thermoplastic acrylic 
polymer in organic solvent solution is lised 
and produces a top coat which can be finished 
in a wide range of colours to a very high 
25 ^oss but which has disadvantages, in par* 
ticular a poor chemical resistance and a 
tendency to exhibit cracking and crazing. In 
the other system a thermosetting acrylic resin 
is used and the coating, after curings shows 
30 high chemical resistance and litde or no 



tendency to cracking or crazing; however, the 
coatings produced do not possess the aesthetic 
properties which are exhibited by coatings 
which can be produced with a lacquer. 

Coating compositions are known which' con- 35 
tain as film formers both an acrylic polymer 
and a cellulose ester, including cellulose 
acetate butyrate. The present invention is 
concerned with a method of coating sinf aces, 
using such a composition to form an under- 40 
coating^ which envies coatings to be obtained 
possessing both high chemical resistance and 
litde or no tendency to cracking or crasdng 
and also aesthetic properties such as have 
previously been r^arded as obtainable only 45 
witii lacquers based on diermoplastic resins. 
The process is of especial value in the aiito* 
mobile industry since it is very effective in 
producing the popular metallic finishes using 
compositions containing metallic pigments. 50 

According to the invention the application 
of a protective and decorative coating to a 
surface is effected by a process which com* 
prises appljdng thereto an imdercoating com- 
position comprising film formers which in- 55 
elude both an acrylic polymer and a cellulose 
ester, the latter forming from 2 to 50 weight 
per cent of the total film formers, one or more 
pigments and a volatile organic solvent 
medium for the film formers, d^ing the com- 60 
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position on the surface without baking the 
undeicoating thus fonned, fomung on_die 
undercoadng a transparent top coating ftom 
a composition comprising a copolymer of 

(a) from 0.15 to 8 weight per omt of 
actyUc add, itaconic aad, metbacrylic 
add, aotonic add or a half ester of 
maldc or fumaric add with a saturated 
alcohol containing 1 to 10 carbon atoms, 
or of more than one of tiiese com- 
pounds, with , 

(b) from 5 to 75 wdght per cent of a 
beta hydroxyalkyl ester of any one of 
the compoimds listed in (a) and 

(di from 17 to 94.85 wei^t per cent <rf 
one or more ethylenically unsamrated 
monomers odier than the cwnpounds 
of (a) and (b), 

the total of (a), (b) and (c) bdng 100 wd^t 

20 per cent, a cross-linking agent for said co- 
polymer and a volatile solvent medium for 
hdd copolymer, and heating the coated sur- 
face to^m 180° to 400«F for a penod 
suffident to cure the transparoit top coating. 

25 An important aspect of the mvenoon is the 
constitution of the composition used m de- 
positing the undercoating which is formiilated 
^ as to provide a fihn whidi wiU not imer- 
nix with or dissolve m the subsequ^tly 

30 applied top coating and hence wUl not aDow 
the pigments to naigrate from the undercoat- 
ine to^ top coating. Neverthele« the dry 
undercoating is wet by the composition used 
to form the top coating which adhere sttongly 

35 to the undercoating. To achieve the desired 
xesult rapid removal of solvoi* frran the com- 
position forming the undercoatmg is im- 
portant and the cdhilose ester present m the 
Sttnposition facilitates the quick release^ 

40 die volatile organic solvent medium, ine 
application of die composition by sprayu« 
is preferred since in this w^ the rapid re- 
moval of solvent vapour, even at normal tem- 
perature and pressure, can « 

45 Se formation of an unduly duck film hablc 
to hold solvent avoided. , 

The cellulose ester used in makmg theama- 
position forming die undercoating naay be, for 
tostance, cdlulose nitrate, cdlulose pro- 

50 pionate, ceUulose butyrate, cdlulose acetate 
butyrate or cenulose acetate propionate or 
mixtures of such esters, the prefen^ ceUu- 
lose ester being cellulose acetate butyrate. 
The cellulose ester preferably forms fmm 

55 5 to 20 per cent of the wdght of the fihn 
forming soUds in the composition. The vis- 
cosity of the cdlulose ester can range from 
0.1 to 2 seconds (ASTM iVIethod D-1343- 
54T) 

60 The pigments which may be used include 
metallic pigments, e,g. aluminium or coppet 
bronze, iron bhies, organic reds, maroons, 
silica, talc, china day and metal ondes, 



chromates, sulphides and silicates. The pig- 
ments are used in the proportions commonly 65 
used in coating compositions to obtain the 
proper opacity in films having, for instance, 
a dry thickness of from 0 J mils to 3 mils, 
preferably from 0.6 to mils. The pig- 
ment particles can be regular or nr^ular 70 
geometric figures and their sizes can, in 
general, vary from 44 microns to 5 microns 
and are preferably in the range of from 5 
to 20 microns. , ^ 

The acrylic polymer in the undercoatmg 75 
composition may be a methyl methacrylate 
homopolymer or copolymer, examples of these 
polymers of the type used in lacquers being 
methyl methacrylate homopolymers and co- 
polymers of 55,000 to 105,000 molecular 80 
weight, the copolymers being made from 
methyl mediaaylate with 2 to 25 weight per 
cent of acrylic or nrethacrylic acid or a Q to 
Q ester thereof or vinyl acetate, acrylonitrile 
or styrene;, or of the thermosetdng type, e.g. 85 
a polymer in which a copolymer of acrylic 
acid, metbacrylic add or crotonic add, or a 
hydroxy ester of such an add, with another 
ethylenically unsaturated monomer forms a 
cross-linking agent with a di-isocyanate, an 90 
epoxide or an aminoplast, such as are des- 
cribed in our Um'ted States Patent No. 
3,375,227. Preferably the same type of acrylic 
polymer is used in both the undercoating and 
the top coating compositions, although it will 95 
be understood that, in this case, cross-linking 
is not allowed to occur in the undercoating 
before the top coating is applied. In making 
such a copolymer the ethylenically un- 
satiffatcd monomer (c) may be, for instance, 100 
a vinyl aromatic compoimd having a single 
vinyl group and free of other substituents 
capable of reacting with an unsaturated add, 
eg. styrene, vinyl toluene, isopropenyl 
toluene, a dialkyl styrene, ortho-, meta- or lv5 
parachloro styrene, a bromo, fiuoro or cyano 
styrene, vinyl naphthalene, the various alpha- 
substituted styrenes, e.g. alpha methyl styrene, 
alpha methyl para-methyl styrene, as well as 
variotis di-, tri- and tetra-chloro, bromo and 110 
fluoro styrenes. Other ethylenically un- 
saturated comonomers which may be used in- 
clude acrylic, metbacrylic and crotonic esters 
of saturated alcohols, e.g. of methyl, ethyl, 
propyl, isopropyl, n-butyl, iso-butyl, (sec) 115 
butyl, (tcrt) bmyl, amyl, hexyl, heptyl, octyK 
decyl and dodecjd alcohols. The preferred 
comonomers (c) indude alpha beta ethylenic- 
ally misatiirated monocarboxylic add esters 
of saturated monohydric alcohols, the adds 120 
having not more than four carbon atoms and 
the alcohols having not more than twenty 
carbon atoms, and mono-vinyl aromatic com- 
pounds. Other vinyl monomers can, however, 
be used ^g., vinyl ahphadc cyam'des of not 125 
more than four carbon atoms, for example* 
acrylonitrile and methacrylonitrile, monovinyl 
ethers, eg., cth^ vinyl ether, ethyl methallyl 
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ether, vinyl butyl ether, methyl vinyl ether 
and others of not over twen^ carbon atoms, 
and unsaturated monohydric alcohol esteis 
of saturated monobasic adds, wherein the 

5 alcohols contain a single vinyl gnnq> and ihe 
acids have not more than twenty carbon 
atoms, for instance, vinyl acetate, vinyl 
stearate, and the allyl, metfaallyi, and cto^l 
esters of propionic, butyric and other acids. 

10 Mixtures of the vinyl monomers can be co- 
polymerised wi± the alpha beta unsaturated 
acids and hydroxyalkyl ester monomers to 
form the caiboxylic containing vinyl copoly- 
mer. A particularly desirable mixture for 

15 monomer (c) is a combination of an acrylic 
or methacrylic ester with styxene or vinyl 
toluene. 

Typical of the beta hydroxyl alkyl esters 
used as monomer (b) in the copolymers are 

20 2-hydroxy propyl methacrylate and 2- 
hychroxy propyl acrylate. 

Among the catalysts which may be used 
for promoting the polymerisation of the 
alpha beta ethylenically unsaturated mono- 

25 carboxylic acid with the monomers (b) and 
(c) are hydrogen peroxide, various organic 
peroxides, for example, ascaridol, acetyl and 
benzoyl peroxides, dibutyryl and dilauryl 
peroxides, caprylyl peroxide, as well as 

30 partially oxidized aldehydes which can con- 
tain peroxides, uiea peroxide, succinic acid 
peroxide, fatty acid peroxides, e.g., coco- 
nut oil peroxides, stearic peroxide, lauric 
peroxide, and oleic peroxide, alcoholic 

35 peroxides, e.g., tertiary butyl hydroperoxide, 
and other peroxides such as cumene hydro- 
peroxide, tertiary butyl pcrbenzoate, hydroxy- 
heptyl peroxide and chlorobenzoyl peroxide. 
Other free radical promoting catalysts such 

40 as azobisisobutyronitrile can also be vsedL 
The relative viscosity of the film forming 
polymers in the coating compositions can 
range from 1.05 to 1.20, the relative vis- 
cosity being the quotient obtained by dividing 

45 the efflux time of a solution of 0.25 gram 
of the pol5mier in 50 millimetres of ethylene 
dichloride by the efflux tim^ of ethylene di- 
chloride, the effltix times being measured in 
accordance with the procedure of A.S.T.M. 

50 D-445-46T, method B at 25°C. using a modi- 
fied Ostwald viscosimeter, serks 50. 

The presence of the carboxyl groups in 
the copolymer is of particular importance 
in diat these carboxyl groups impart to the 

55 copolymer a unique compatabxliQr with the 
cross-linking agent, such as an alkylated 
aminoplast resin, and consequently these co- 
polymers produce a cross-linked product hav- 
ing a very high gloss. On the other hand, the 

60 absence of the carboxyl groups results in the 
production of cross-linked products having 
substantially less gloss. 

The presence of the carboxyl groups in 
the copolymer is also of significance in im- 

65 parting stability to the copolymer when the 



copolymer is present in an uncuted mixture 
containing the cross-linking agent, such as a 
diisocyanate. This stabiliQr feature is im- 
portant because these copolymers are 
^nerally sold in admixture with the cross- 70 
linking agent. It is therefore of paramount 
importance that no substantial cross-linking 
reaction take place between the copolymer 
and the cross-linking agent during die ship- 
ping and storage periods. 75 

When used with a cross-linking agent such 
as an alkylated aminoplant resin the copoly- 
mers require no additional acid catalyst and 
yet they are surprisin^y stable when present 
in an uncured mixture containing the cross- 80 
linking agent. If the stabih'ty of the mixture 
is not of primary concern, small amounts of 
add catalysts may sometimes be added to the 
mixture. 

The cross-linking agent used may be, for 85 
in s t a nce, a diisocyanate, an epoxide or an 
aminoplast resin. Suitable aminoplast resins 
include alkylated derivatives of condensates 
formed by the reaction of amino-triazines and 
amino-diazines with aldehydes. It is known 90 
that various amines and amides will con- 
dense with aldehydes in the presence of alco- 
hols to form alkylated aldehyde-amine and 
aldehydeamide condensates. Thus, urea, 
thiourea, and various substituted ureas and 95 
lurea derivatives will react with aldehydes such 
as formalde hy de to form condensates, e.g., 
methylol ureas. Similarly, it is well known 
that melamines such as melamine itself and 
benzoguanamine will react with aldehydes, 100 
particularly formaldehyde, to form melamine- 
aldehyde condensates. Various other amines 
and amides can similarly be reacted with an 
aldehyde, e.g. formaldehyde, to form con- 
densates which are amine aldehyde or amide 105 
aldehyde resins or condensates. Alkylated con- 
dezisates result when the amino aldehyde or 
amide aldehyde resin is prepared in the pre- 
sence of alcohols such as methyl, ethyl, pro- 
pyl, butyl, isobutyl, octyl and decyl alcohol, 110 
the alcohol becoming a part of the resulting 
product. In general, alkylated urea or 
me l a mine aldehyde condensates of difieient 
degrees of condensation can be used so long 
as they are soluble in aromatic hydrocarbons 115 
or mixtures of these with other sobents. 
ABqiated melamine-aldehyde condensates are^ 
however, the pnrefexred aminoplast resins. 

The proportions of the acrylic copol^er 
and the cross-linking agent depend on the 120 
desired properties of the finished transparent 
coating which results on ciuing at from 
ISO^'F. to 400*»F. It is usuaUy preferred that 
the polymer composition contains 5 to 50 
veeight per cent of cross-linking agent and, 125 
especially, from 20 to 40 weight per cent 
based on the film forming material. 

Examples of the volatile solvents which 
can^ be used in formulating the coating com- 
positions used in the process of tl» invention 130 
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are toluene, xylene, butyl acetate, aceton^ 
methyl isobutyl ketone, butyl alcohol, and 
other aliphatic^ cydoaliphatic and aromatic 
hydrocarbons, esters, ethers, ketones, and alco- 
5 hols such as are conventionally used m coat- 
ing compositions. The criteria for die sdec- 
non of the solvent medium is that it will not 
react with the fflm forming material and 
can readily be removed by evaporatioiim 
10 the application and curing process. Ije 
amount of solvent is controUed to provide 
die coating composition with the abihty to 
flow or level out to a smooth surface whde 
ensuring a viscosity satisfactory for the 
15 method of ^plication adopted. 

The coating compositions can be applied 
by brushing, spraying, dipping, flow-coating 
or other method but, as already stated, it is 
preferred, that the tedmique of spraymg of 
20 Sie compositions be used especially smce very 
smooth coatings are thus obtained. Vanoie 
methods of spraying can be utilized, e.g. com- 
pressed air spraying, electrostatic spraymg, 
hot-spraying techniques or airless spraymg, 
25 and the processes can be operated by hand 
or machine. The coatings may, m general, 
be of 0.5 to 2 mils thickness but it is pre- 
ferred to form an undcrcoating 0.6 to 1.5 
mils thidc (dry basis) and a top coating 0.8 
30 to 1.3 mils diick (dry basis). . 
The undercoating composition can be 
appHed direcdy to a bare substrate, on a 
treated substrate or on a primed (e.g. for 
corrosion resistance) substrate. The invention 
35 is of particular importance in the coating 
of steel surfaces but other substrates can be 
similarly treated providing they are not 
adversely affected by baking operations, e.g. 
glass, ceramics, asbestos, wood and plastics 
40 (when moderate baking temperatures are per- 
missible) and metals such as aluminium, cop- 
per, magnesium and alloys thereof. After 
application of both coatings curing is effectecL 
as stated, at 180" to 400«F., the prcfcrr^ 
45 temperatiue range being from 225** to 280 F. 
It is preferred that the transparent top 
coating be ^bstantially colourless so that the 
colour of the undercoating is not noticeably 
decreased. However, in some instances, de- 
50 sirable styling effects can be obtained by 
the addition of contrasting or complementary 
colours to the transparent coating. The dura- 
bility provided by the top coating makes it 
pt^sible to use in the undercoating pigmoits 

59 heretofore considered unsatisfactory because 
of their poor durability properties. 

The following Examples, in which parts 
and percentages are by weigjit, illustrate ibc 
invention; the acrylic polymer solutions used 

60 in the Examples were prepared as follows (the 
parts and percentages grvea here also being 
by weight): — 

Acrylic Polymer Solution A 
To a reactor equipped with a thermometer. 



stirrer, reflux condenser and dropping fun- 65 
nel were added a solvent medium consistmg 
of 166 parts of n-butanol, 287 parts of 
tohiene and 1507 parts of ethylene glycol 
monoethyl ether acetate. To the droppmg 
funnel was added a mixture of 868 parts of 70 
n-butyl methacrylate, 812 parts of methyl 
metiiaoyiate, 32.8 parts of methacrylic aad, 
287.2 parts of 2-hydroxypropyl methacrylate 
and 40 parts of cumene hydroperoxide. Heat 
and agitation were applied to the reactor and, 75 
when the temperature of the solvent medium 
reached 277**^, addition of the monomer- 
catalyst mixture was b^un and continued 
over a 45 minute period while holding the 
Scrature betweS^ 262«R and 277-F. 80 
After two hours additional heating at 277°F. 
the Gardner-Holdt viscosity at 25**C. of a 
check cut of the solution reduced to 30% 
solids with ethylene glycol monoethyl ether 
acetate was K— L. With two hours further oty 
heating at 277^F. to 278*»F. the viscosity 
(at 30% soOds) was P — Q and after 2 hours 
and 5 minutes more it was Heating 
was discontinued and the polymer solution 
was filtered. The resulting solution had a ^ 
Gardner-Holdt viscosity of — Z^y at 25 'C. 
and at 39.9% soHds in the solvent medium 
used in the polymerisation (84.91% ethylene 
glycol monoethyl ether acetate, 5.53% n- 
butanol and 9.56% toluene), a weight per 95 
gallon of 8.42 pcimds, an acid value on solids 
basis of 17J2, and a Gardener colour of 1. 
The relative viscosity of the copolymer was 
1.1434. 

Acrylic Polymer Solution B 
Using the procedure described for making 
acrylic polymer solution A, 938 parts of n- 
butyl methacrylate, 878.4 parts of methyl 
methacrylate, 39.4 parts of methacrylic add 
and 144^ parts of 2-hydroxypropyl meth- 
acrylate were polymerised in a solvent medium 
consisting of 166 parts of n-butanoI, 287 
parts of toluene and 835 parts of ethylene 
glycol monoethyl ether acetate using 45 parts 
of cumene hydroperoxide as polymerisation 
catalyst. The resulting copolymer solution at 
40% non-volatiles had a weight per gallon 
of 8.4 pounds, an add value of 21.2 on solids 
basis, a Gardner colour of less than 1 and 
a Gardner-Holdt viscosi^ at 25^C. of Z^— 
Zj. The relative viscosity of the copolymer 
was 1.1778. 

Acrylic Polymer Solution C 
Using the procedure described for making 
acrylic polymer solution A, 938 parts of n- 12U 
butyl methacrylate, 878.4 parts of methyl 
methacrylate, 39.4 parts of methacrylic aad 
and 144.2 parts of 2-hydroxvpropyl meth- 
acrylate were polymerised in a ralvent 
medium consisting of 166 parts of n-butanol, 123 
287 parts of toluene and 1507 parts of ethvl- 
ene glycol monoethyl ether acetate using 120 
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parts of cumene hydroperoxide as catalyst. 
The resulting copolymer solution when 
adjusted to 39% non-volatiles had a weight 
per gallon of 827 poimds, an add value on 
5 solids basis of 18.4, a Gardi^ colour of less 
than 1, and a Gardner-Holdt viscosity at 
25*'C. of T— U. The relative viscosity of Ac 
copolymer was 1.0779. 

Acrylic Polymer Solution D 
10 Using the procedure described for making 
acrylic polymer solution A, 20 parts of n- 
butyl methacrylate, 30 parts of styrene, 20.3 
parts of 2-hydroa^iopyl methacrylate, 1.7 
parts of metluiciylic add and 28 parts of n- 
15 butyl acrylate were copolymerised in a sol- 
vent medium consisting of 85 parts of sylene 
and 15 parts of n-butanol using 4 parts of, 
cumene hydroperoxide. The resulting co- ' 
polymer solution at 40% non-volatiles had 
20 a Gardner-Holdt viscosity of G — H and an 
add value on solids basis of 14 to 16. 

Acrylic Polymer Solution £ 
Using die procedure described for making 
acrylic polymer solution A, a copolymer of 47 

25 parts of n-butyl methacrylate, 37 parts of 
styrene, 15.75 parts of 2-hydrox3?propyl 
methac^ate and 0.25 part of methacrylic 
add was prepared in a solvent mpHnTtn con- 
sisting of 85 parts of xylene and 15 parts 

M of n-butanoL At 45% non-volatiles the Gard- 
ner-Holdt viscosity of the polymer solution 
at 25'C. was P— Q. The add value on a 
solids basis was 10. 

Example 1 

35 A pigment base was prepared by blending 
11.76 parts of aluminium pigment paste, 0.26 
part of low opadty yellow iron oxide pig- 
ment paste, 0.56 part of carbon black pigment 
paste and 1.70 parts of phthalocyanine blue 

40 pigment paste. 

The aluminium pigment paste was made by 
mixing 30.78 parts of aluminium pigment 
made from 65 wdght percent aluminium 
flakes coated with stearic add and dispersed 

45 in mineral spirits, 14.22 parts of xylene and 
55 parts of a butylated methylol mdamine 
resin solution at 60% non-volatiles in xylene 
and n-butanol, having a Gardner-Holdt vis- 
cosity at 25*C. of O — R, an add value of 

50 0.2 — 1.0 and a naphtha tolerance of 200 to 
350. 

The iron oxide pigment paste was pre- 
pared &om a sand gnnd of 30.25 parts of 
low opadty yellow iroa oxide, 52.40 parts of 

55 the acrylic polymer solution D at 45% non- 
volatiles and 17.35 parts of an aliphatic 
hydrocarbon solvent. 

The carbon blad: pigment paste was made 
from a sand grind of 27.60 parts of the 

60 butylated methylol mdamine resin solution 
described above, 15.78 parts of n-butanol 
and 5.91 parts of carbon bladL 



The phthalocyanine blue pigment paste 
was prepared by sand grinding 74.67 parts 
of the butylated methylol melamine resin 65 
solution described above with 10.13 parts of 
phdialocyanine blue and 15.2 parts of an 
aliphatic hydrocarbon solvent. 

14.28 parts of the pigment base were 
blended with 1.52 parts of the butylated 70 
mediylol melamine resin solution described 
above, 9.75 parts of acetone and 3.24 parts 
of cellulose acetate butyrate, having a vis- 
cosity of 1 to 2 seconds (ASTM iVlethod 
D-1343-54T) a butyryl content of 50%, an 75 
acetyl content of 2.8% and a hydroxyl con- 
tent of 2.0%, dissolved in 4.86 parts of 
acetone, 5.67 parts of toluene and 3J24 parts 
of ethylene glycol monoethyl edier acetate. 
After Aorough mixing the product was re- 80 
duced to 14 seconds viscosity, as determined 
by a No. 4 Ford cup, widi approximatdy 
100 parts of toluene to obtain an imderooat 
paint. 

To form a top coat paint 144 parts of the 85 
acrylic polymer solution A, at 45% non- 
volatiles, was blended with 58 parts of the 
butylated methylol melamine resin soludon 
described. The blend was reduced to 40% 
non-volatiles with xylene, producing a trans- 90 
parent coating composition having a vis- 
cosity of 28 to 32 seconds as measured by 
a No. 4 Ford cup. Pine oil, 5 parts, and 
approximatdy 50 parts of xylene were then 
added to reduce the viscosity to 17 seconds. 95 

^'Bonderized" (Registered Trade Mark) 
steel panels primed with a cured corrosion 
resistant primer were sprayed with the imder- 
coat paint to a film thickness of 0.5 mil on 
dry film basis. After a flash of approxi- 100 
matdy 2 minutes at room temperature an 
additional 0.5 mil film of the paint, again 
as measured on a dry film basis, was applied 
by spraying. After a two mimite flash at 
room temperature, die transparent top coat 105 
paint described above was applied by spray- 
ing to a film thickness on dry basis of 1 
mfl. After a 2 to 5 minute flash period at 
room temperature die coated pand was baked 
at 250*'F. for 30 minutes. The resulting coat- 110 
ing, having a silver sutallic appearance, had 
excellent ^oss as evidenced by a reflectance 
of 80 to 95% on a 20*^ Gardner glossmeter. 
The coatiz^ exhibited excellent polychroma- 
tic properties widi uniformity of the alum- 115 
inium particle orientation. Tlie coating had 
exceUent add resistance, a spot of 5% ad- 
phnric add on the painted surface, when 
evaporated to dryness, failing to mar the 
fihn. The outdoor exposure durability was 120 
excellent with litde dulUng after 18 months 
exposure. 

Example 2 
According to the procedure described in 
Example 1, two silver-like undercoat paints 125 
were prepared using the same components 
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in the same proportions ecoept tbat aoyhc 
polymer solutions B and C were respectively 
substituted for die polymer solution D used 
in Example 1- When these paints wmc 
5 spmyed on primed ''Bondcrised'' steel panels, 
top coated and baked, in the manner d«- 
cnbed in Example 1, excellent coatmgs wim 
outstanding durability and aesthetic appear- 
ance were obtained. 

10 Example 3 « • i 

To a container equipped with a mechamoal 
agitator were added die foUowing sub- 

stances ' — ~ _ • 

54,05 parts of a 40% solution of an acrylic 

15 copolymer made from 97% mediyl meth- 
aciylatc and 3% methacrylic acid m a ma- 
ture of 92% toluene and 8% aceton^ The 
copolymer solution had a Gardner-Holdt vis- 
cosity of to and an add value of 1 9.9 on 

20 solids basis. The acrylic copolymer had a 
relative viscosity of 1.1172; 

24.48 parts of a 20% solunon of cellu- 
lose acetate butyrate in a mixture of 37.5% 
aceton^^ 43.75% toluene and 18.75% etfayl- 

25 ene riycol monoethyl ether acetate. The cellu- 
lose acetate butyrate had a butyryl content 
of 37%, an acetyl content of 13%, a hydro^l 
content of 2% and a viscosity of 2 seconds 
as determined by ASTM Mediod D-1343- 
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6.85 parts of butyl benzyl phdialate, as 
plasticizer; 

62B parts of a dispersion of 20% alum- 
inium flakes, 11% butyl benzyl phdialat^ 
35 7% cellulose acetate butyrate as descnbea 
abov^ 31% ediylene glycol monoethyl ether 
acetate and 31% toluene; 

0.72 parts of a dispersion of 13% phthalo- 
C3^anine blue pigment^ 17.5% butyl benzyl 
40 phthalate, 7J% ccBolose acetate butyrate 
31% ethylene glycol monoethyl ether acetate 
and 31% toluene; ^ . . . 

0.14 parts of a dispersion of 45% titamum 
dioxide, 6% cellulose acetate buQ^t^ 24 J % 
45 ediylene glycol monoethyl ether acetate and 
24.5% toluene; ^ 

0.1 part of a dispersion of 18% oigamc 
red pigment^ 17 J % bu^l benzyl phthalate, 
7.5% cellulose acetate butyrate, 283% «di^- 
50 ene glycol monoethyl edier acetate and 28.5% 
toluene; and 

8.71 parts of acetone. 

These components were tiioroughly blenoca 
to make an undercoat paint. 

55 Primed **Bonderized** steel panels mm 
sprayed with the undercoat paint to a mm 
tfaidmess of 0 J mil on dry fihn basis. After 
a flash time of 2 minutes at room tempeia- 
mre an additional 0.5 mil, on dry fihn basis, 

60 of the undercoat paint was applied by spray- 
ing. Allowing 2 to 5 minutes flash time at 
room temperature, the transparent top coat 
paint described in Example 1 was apph^ 
by spraying to a dry fihn thfckness of 1 mfl. 



After baking for 30 minutes at 250^F., light 65 
blue metallic coatings having excellent gloss 
and outstanding aesthetic and durability pro- 
perties were obtained. 

Example 4 ^ 
A transpaicnt top coat paint was prepared 7Q 
by blending 144 pans of the acrylic poly- 
mer solution E at 45% non-volatiles with 58 
parts of die 60% non-volatile solution of 
fautylated methylol mdamine described in 
Example 1. This top coat paint was apphed 75 
by spraying to a diy fihn thickness of 1 mil 
over the uncteicoac described in Example 1 
applied to a metal substrate as described in 
that Example. After a 2 to 5 minute flash 
time at room temperatorci the coatmg was w 
baked at 190**F. for 15 mmutes. The coatmg 
was then sanded with very fine sand paper 
and water to smooth the coating and to re- 
move surf ace imperfections. After rising with 
mineral spirits, the coating was baked at w 
250**F. for 30 minutes. The resultmg coat- 
ing had reflowed before curing, the sanding 
marks had disappeared and the final coatmg 
had a pleasing polychromatic effect. ^ ^ , „ 
It will be seen that, in Examples 1, 2 and w 
4, a solution of a butylated methylol md- 
amine resin is used in making the imdercoat- 
ing compositions described but, as those com- 
positions are only flash dried, the resin merely 
acts as additional film former and no cross- » 
linking occurs at least until the baking opera- 
tion whxdi follows appHcation of the top 
coating. 

WHAT WE CLAIM IS: — 

L Process for the ^jplication of a pro- 100 
tective and decorative coating to a surface 
which comprises, applying thereto an under- 
coating composition comprising film formers 
which include both an acryhc polymer and 
a cellulose ester, the latter fomiing from 2 to 105 
50 weight per cent of the total film formers, 
one or more pigments and a volatile organic 
solvent medium for the film formers, drying 
die composition on the surface without 
baking the underooating thus formed, form- 110 
ing on die ondercoating a transparent top 
coating from a composition comprising a 
copolymer of 

(a) from 0.15 to 8 w^£^t per cent of 
acrylic add, itaconk add, methacrylic 115 
add, crotomc add or a half ester of 
maleic or fumaric acid widi a saturated 
alcohol containing 1 to 10 carbon atoms, 

or of more thm one of these com- 
pounds, with 120 

(b) from 5 to 75 wei^t per cent of a 
beta hydroxj^alkyl ester of any one of 
the compounds listed in (a) and 

(c) fma 17 to 94.85 wdght per cent of 

one or more ediylenically unsaturated 125 
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monomers omer than the compomids 
of (a) and (b), 

the total of (a), (b) and (c) being 100 weight 
per cent, a cross-linking agent for said co- 

5 pol3mer and a volatile solvent medium for 
said copolymer, and heating the coated sur- 
face to from 180** to 400*'F for a period suf- 
ficient to cure the transparent top coating. 
2- Process according to Claim 1, wherein 

10 the imdercoating is formed from a composi- 
tion containing, as the acrylic polymer^ the 
copolymer of (a), (b) and (c) present in the 
composition used in forming the top coating. 
3, Process according to Qaim 1 or 2, 

15 wherein the undercoadng is formed from a 
composition containing, as the acrylic poly- 
mer, a polymer or copolymer of mediyl meth- 
acrylate and, as the cellulose ester, cellulose 
acetate butyrate. 

20 4. Process according to Claim 1, 2 or 3, 
wherein the undercoating has a dry thickness 
of torn 0.6 to 1.5 mils and the top coating 



has a dry thickness of from 0.8 to 1.3 mils. 

5. Process according to Claim 1, 2, 3 or 4, 
wherein the composition used for forming the 
undercoating contains a metallic pigment. 

6. Process according to any of the preced- 
ing claims, wherein component (c) used in 
making the copolymer comprises a combina- 
tion of an acrylic or methacrylic ester with' 
styrene or vinyl toluene. 

7. Process for the application of a pro- 
tective and decorative coating to a surface 
according to Claim 1 and substantially as 
described- 

8. Articles having a surface coating applied 
by the process claimed in any of the preced- 
ing claims. 
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